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(57) Abstract: 

PURPOSE: To make it possible to further lower the 
driving voltage of a liquid crystal display device of a 
TNfTwisted Nematic) type. 

CONSTITUTION: This liquid crystal display device has 
scanning lines 14 formed between a first substrate 11 
and a second substrate 12, pixel regions 13 existing In 
the intersected regions where data wiring 19 Intersect 
with each other in an insulated state or near these 
intersected regions, a first oriented film 15A and second 
oriented film 12B formed on the respective opposite 
surface sides of the first substrate 1 1 and the second 
substrate 12 and liquid crystals 17 which are enclosed 
between the first oriented film 15A and the second 
oriented film 15B. At least either of the first oriented film 
15A and the second oriented film 15B includes the liquid 
crystal anchoring energy around the pixel regions 13 
larger than the liquid crystal anchoring energy at the 
center of the pixel regions 13. 
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(57) [KM] 

TN (Twisted Nemat ic)^<D/iya&jj^fiSEJC|J|| 
U 5g»)1g£E£- $ £ S C <!: o 

tiZZnz>j£i&EZmi 4if-^ESl 9A<tfeti^T'3? 

« 1 3 a t N snidm-costs i i £ mismncoss i 2 

©-Ern-e - n<D«|S]ffiffli]{CJBfiE^n-5m— CDK|6]JK 1 5 A 
RtfSg-OEfSjJg 1 5 Bi. Sf)iem-©E[SjJS? 1'5 At 

mim-<D&fa& 1 5 B(DMicMA^n-5^ B 1 7 

mfm—oifflpm i 5 B©4>/i: < t i>— urns® 

1 3 A"£i*i©&ilT v?* f3 t, 




<b) 




1 



Umt><&&tf;mT'&mi' i> XgfSi£X 

g&£ Bijge^ ~ ©g«©-e n-encD^rsiffiffliiicBfiSc $ n 
63?-©gefS]jg£.c^-©EfS]K£ N bm2jb— ©kis«i 

giJSem— ©ffilSiJKiSflSe^ZKDEiajJK^iP'i: < £ fc— ^ 

-eii, BqEHjgiiii&t'jfeoi&iftr >/» y x/i*^*- 
<h»3 &BOEOBi?gfitg^BH©&flr yyv y x^'x*^*'- 

m)K£££&9! iz min £ n 5 m *%\z x T&igsgiui £ mi 

©g*5©± IZ Bl& £ tlT t ^ Z. £ W. £ T Z> In #5 1 

BfjEm-©g<£©±-c-. mz^^tm^imx'^m. 

B.'ISiim - cog®© J:T% &»©H«r&fitI}!Sl£ ffiSt©61J 
Ex- ^ flC»«c|ffl* nfc cj&jfcS 

mm oMmwzm&zn, mMiimmzmmzn 

lifiESff- ©gi£, BtJEBU^S, Hfll^^ffil^RC/Bfiia 

x-?ay£3-«<r\ fioHfiidB^igiS4'*©±^©^® 

©/Kill, r Wjijy/i * ^4-' - i>< A § ©KfrJBS 

I- 

B.iEm~©g&© o -^flfuesB— ©aiR(m«cifij3&Nfc^ -5 is 

MESB^OKlSjRiUSJiejB— cDE|p])R©|fflictJA*n4 • 

liters 4i mimmmmz$>zmnm— ©eism©« 

tzvfWLt-r zinanm. i x<i 3 e*<©?£ii«^ 
[is*ij5] miiEiasfa^ic^^Biiiem— ©ffifpj^©* 

tBtiieiis^ii^fflc^Tx* y v^x* 

^+'-ffl.?Wli>c«1l8tin»*S l XJi 3E 
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[is*rg6 3 miasc ©ierp]^©«B(c*>^T. waem 

»WOfc B a 7y* y xj7*x^^4-*-«k«?t)Btiieili 
c £ ft* Ittm 1 X li 3 EiS©®!!*^®,, 

[is*® 7 ] BUtes?-©@e[S]jg©:£@©&iiT >•* y > 
i»i)l©«i©ffi a a B 7y^ y v^x^wu+--j;»9fc/jN$^ 

c t^mt-r zmxm i xt* 3 E«©^a^ss 0 

[m*«8 3 B^EiB^^©^fflicab^griiem— Xtim 
— ©Kl>i]8g3ii0i©^©7" >v h ft {i i o fi?iil±T* 
& Z. L &$tm. £-fZ> IS^Jcj i xit 3 E»©^S**S 

So 

9 ] B 1 ©Sg<SiUC^fi£$n/c^-©E|S]^^- 

^t-x^'-r^ISi. BlIf2m-©E[p]JBSfc*f|Sj Lfiom 

2 ©asffl'iic^fijc^ n^^-©6Eiajjg^ 7 1- v^-'-r si 
^fv^sn^BijEm— ©Eisj)g£BUi2S-©Be 

(S]^©KlC^^A-r-5X?l^^^«^g©SS 

v t- v^tcM-r^Biiiem— x{im_©s«©^ii^is] 
£s as 5 f v «t s Hijfem— xf im~©EfS]j^© ^ 
t- y cr<D?5$\ t m mm \z mxft t u z> wr -a ^ 

mm 7 1- */ rmzti-t z>mz&— xiim— ©st5©^ti 

Jg© 7 f x ^'©^[S]£ *<*g^WlcR^fS]£ /,£ 

^-Xlim-©fit!lS]K©3i®lci6-rXfI£^Wr-5 C £ 

£ T -5 fl^a^a 5K^H©»!ig^i*a 
[IS*«1 0] BflEiIi^fMiS!t©^*ffIis!c(C*SBlJiem- 

xjim— ©eeiS)^©^®i=Bijiep^ifi]7 t'v^jg-rc 

CIS*g31 13 BtlEiii^ii!c©-5-&HllE^2tE^lclE^ 

mmz sb z> noEm— x«i55 ~©Bc^©«3nic rnigefHj^t? 
isj 7 f >^M-rc £^#ei.£ -rzumm. 9 e«5©&^ 

12 3 BUEP^iaj 5f^i KiEi^ ^fS] 7 1* v 
^£T-fi. B3E7 fv^©}f LiA^.a x H'y?'©! 
BUEm-X(im-©SS©BUE 7 t-x^ic«r-5 

#tw§£s we 7 1- x crtit><s&frnx<, ^5fy/o- 
^©@e^©^f*© -so ->f n^©^f**<^/i to ■> -5 

C**ai 3 3 »l©S«ttflKj&fc3ttfcj&-©ElS]jK 

?-5fymiSi, WIEUB-<DKI^RIC»IrI$*T 
m 2 ©SS±ICJBfi£$ n/c^~ ©ElSj^^- 7 t* x J7--T ^ 

!?!£. 7 fx^$nfcBtE^-©Elp]JK£BllEm-© 

E[S)JSI©Mlc^a^ltA-r -5 XS*^tfttH«^H© 
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^Ifi|g-X(i|g-©ie(S]J^©^:®ICfi?lI2m 
«»«•«(« LfcfiUcfTt>n*'Ci*4*»i-rs»*S 1 

Kln]JR®AjlDlCttft<!>iK«JMt-rs C i iC J; f9 % &&© 
i«-1*»<!:-r*»*^ 1 3 IE«t©ttAX5^K©Ka5 

mfrtiztii.ztt'ft&ktTziiiX.tfi 1 3 tefUD&sa 

2 0 ] IMe^-OSlSOlffllCiBjRfiWHwtiH* 

s nr t ^ c t zftm t -r s »# 5 9 xtiJS 

[0 0 01] 

*©KJS»"ffil=KIU iKlfl/O-^tf, TN (Twiste 
(1 Nemat ic)S®ffiBA$3lEH&Cf<€:0||jK9f£lCBBf 

So 

10 0 0 2] 

[&&©&{#] TNSttlUt7/«*^uaSE% «-7>l?T- 

S^iiS^MffiSS^^'^wud, C RT (catho 
de raytube)afe©*^tt*<'(i^>nS/ci6i^ar l/f 

[0 0 0 3] ttz. m§k$t7K'<*»<Dl&ffi&&l]£^o 

2 y> ic m&-r ici *<&it £ nr c » s . *<om »m*© 



i oii, ffiaa^^wu©fgiij^£E$-{£< f 

[0 0 0 4] «*©AHHi*?gttii«ijv«*^© 
li^i-€-©^a©l8Iii;-o^TEIl (a), (b) ^-#fi§L^ 
a<£l#BJ-fS 0 Ell (a) fi. WM'***OM3*±'*X5 
4 v©&g£^-r¥®Ek 01 (b) It. PS (a) © I - 
I^KEE-e*S 0 01(a),(b) K&t^T. JB— ©»BJ3 
SSI l©|gl®©±i;«is C T<D&r>U&mfri>UZ> 
^f+yl 4*<HB5 ; S-*>-OTigK*02SSn. * 
fc. M>^HV1 4©±IC(:Mfe*§Ji£ (^El*) ^ 
Uf-^^H v 1 9*<WEl ; &*.-o>T^iK*ffiS^ 

nro^o ^g' s 'x hvi 4 <t t'* — $ ft?- 54^19 
itmsz-t s ^fr c ^n-e'naffi trt, ^s . 

[0 0 0 5] 7 1 4if-^^7'f > 1 

9lcJ;tiffl*n-5?MiSc©Sg— ©iSBJgtgl l©±K{ii® 

fc, figftjR? 2 0 7-fvl4 KEP;!ra£n£^ 

flEicj;-,TS8S&snSo nfci&Jg^.tLTfiTFT. MI 

[0 0 0 6] 5M v 1 4 . ¥-9'<* H>1 

9. ^ib^ : f : 2 ORys^msi 3 {i-en-e'nig-©K 

I5U8 1 5 A{Cffi^nri-^o m~©igBJS« 1 2 ©|g 1 
®©±{C{i. igBJ^Sl 6> 3f5i:©fieiS]J!g 1 5B7&<Jdil!C 
i^^nro^So |g-©iS?flSt51 1 <hjg-©12 

bjs« i 2 (±. -en-E , n©|g-s.a : ig-©ffiia]^ i 5 

A. 1 5 Bti<ft£&?ikmT'5.^izQiW2tl, 91— ©6! 
InjR 1 5 A£3n-©ffirfi]J]£ 1 5 B©finic(i?i$5?, 1 7 7&<i# 

A^nr(/^„ ztz, m-©iSBJS^i ii5g-©iSBj 
stsi 2©-en-&'n©sg2Sic:{±. myt&i 8 a. i 8 

[0 0 0 7] c©<fc9/i&il«^'^^©<£^>Ert:£i? 

5if •5>fci6©1^lt* < SEA/IC^t)nT0->-?>^\ -E-©rt^<!: 
LTIi^SW^©^^^^?©* <t f v ^©S 

[0 0 0 8] 

tti<0&.mt t. $ £KXiJtettH5©&g^ToT J: 0 
— B©ffia*7K^a©temffiEtbit^EIS'iMI^* So 

©s?is^i*^ti«-r s c t % m w t -r s . 

[0 0 0 9] 

[iss«-jB^-rs^«)©^a3 ±iaL/cmgifi. eik 

EI 6 (CCT^irs <fc -5 ic. |g-©S« 1 1 £35-©Stg 1 
2©Pffll;r^fi5c$:ns^:diEE^l 4ir-^ffi^l 9*<lft 

■tzwmmmi 3Ai. HiitEig-©s«i liHtiiem^ 
©ssi 2©-en-e , n©^i&]®fflii(c^$nsi«-©E 

1 5 A%.Un-<D&ftm 1 5 B<t> ntliajg-©E(S] 
.R 1 5 A£lilliejg-©g£[BjJBI 1 5 B©F^iCitA^ns^ 




Hi 7 ^Wr-S&HSJKgglc&OT.. fflllffr— ©Eft 
Jg 1 5 A <!: miiW. — ©ElSflK 1 5 B<D'pti < <h I^T 
iix HOEBStlSigc 1 3A^©ggry* 'J v^xjjwu 
*"- J: f? kMEH^fllg 1 3 A^fflOjg^T "J v?* 

[oo i o] ±is^a«^gici>(,>T, boe^se^ 

1 4RtfHflEr-:?Eia 1 9 ©Bi)E5<!gfU$©i£{g©l!ri 

-So 

[0 0 1 1] ±KLfcKJBtt. El 1 x EI6lc^fSJ: 

m-©g«i li. mzm— ©ski i©±t*m 
ra£&^T&&E?ij$n*:£3EE*£i 4i. noiem-© 
g«i 4©±-e. htje^se^i 4 tmztkmz'&mL 

E*-©as« 1 1 ©±-t\ ^©^e^ehi i 4 tm 
&(om$i7 -t>w& 1 9 izmz nfcm&coMmmm i 3 

t i ±<c^/,3c^n. BH&tsEifti 4{cEf]An$n^{f-^ 

w«c«»3B*-a-ijiiHi* : ?2 oi. mam- -©g&~ i k 

SiJSilffii^ttl 3. WE^StE^l 4&<mE:r-:5'E 
5* 1 9 \ R-offl&MMW.& 1 3 ^'A(D±J5®$Mt$. 

©$Hr v^x^+'-j: ^ fcflfnass^g 1 3 

WWlff>»:AViT v/> V y/xiA4'-A^i\ — ©El»J 

as i , r )Ai, mess— ©sts i i ic>M(fnLTKE$n-5. 
©&&i nwicifii^<r^-5aBK»jsJc$na«isi«(si 6 

ix ffiE*f|p]%& 1 6£8-?|g-©EfS]JIf£l 5B£x m 
E«-©ElnJJR 1 5 BiffirKJB— ©EftR 1 5 ACDMIC 

[0 0 1 2] JJE2o©ttft»jj^lHl=*^Tx fpEB 
3tfMi3cl 3aic*smesb— ©Eifijgn 5A®£Bi;:*> 
^Tx fflmmffi&l 3 A©^H®«kf3fcflfj|£^56E 
^ 1 4 »t)©ffl«©35T36<»ar U Vi?-x^yu+*-A< 

**^ci«Hflit4. ±E 2 ooKJUKatSBi::*- 
^Tx fftEBSiflJg 1 3 AJC*Sg3iem— ©ElfijKl 5 
A©^ifiiic*;(,>Tx BJIEBStfliSc 1 3 A4>jti©&llT v 
* 'J >^x*^*'-«t»3 tHJ|Eia*fiW 1 3 A/3ffi©& 
Mkrvjj "j v^x^^+'-cD^FA^^v-ci^gii-r 

[0 0 1 31 ±SS2-o©«xS*^S{Ci>V^Tx 90E9I 

-©EfaJiii 5 B©«®^x:i>^,^rx fUiEB^tflig l 3 a 
4>*©«SxIIt v^x^^+'-j; 19 *> iiijEB^fIi£ 
1 3 hmwvfcikT s ti ') vtr3.*)\,*r--oy%b<X%^ 
Ci^Kin, ±E2o©^ B «^sic^(,>Tx 
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li5!2B~©E[ojJ^ l 5 B©4i©fc B B 7>A 'j v^x* 

^*'-(ix fiOTSHSfiRttl 3 A4"i*ilc<fc£jiijESi?-©E 
lp)Jg 1 5 AC^ICffigTy* 'J Vi7'x^,^4-*-J:»9 

[0014] ±ie2o©^x^six:i,-(,^x web 

1 3 A©^gB{c*^gijie^— X(i^~©E(S]^ 1 
5 A. 1 5BgffiOjSf B l 707"uf^h^lil 
±T*.5C<h£-<l#8x<i:-r5o ±K!$S(ix 0 2s 06x 

s?-©Eftjjgi 5 a^5 fv^-r-siiiis miEa?— © 

EffiKl 5 Air^[S]tfi-o^2©SSl 2{M»cjgj5Jc<*n 
^^-©ElSl^l 5 fv^'t-^Hii, ytr ^^ 

B©ftmc&iii 7 ^A-rsi?i^^t;-^«^g© 

Xitm-<DS& 11. 12 ©^ift^|p]«tx &5 b-y/ft 
2 1 a iC£SiiUieSg-X{iSg-©EfSlJig 1 5 A, 1 5 B 

©7 t-v^^isji^g^iw^ipji^^^^-w-r 

Sig;5|S]7 f H^H® 1 3 A©4^«£ < £ h 4"^ 

lc*SBfIIHm— X{i^~©E|pJK 1 5 A, 15 B©*® 

irifc-rniix mzvwrifii 1 a ic^-r^ttiiEm- 

Xfi3|-©gt£ 1 1. 1 2<b&%}75ft£, miZ^v-s?' 
#2 1 a{Cj;St5I£m-X{im~©ElS]^ 1 5 A. 15 
B © 5 f v ?-©;5[Sj i ^g^fiUtc (^^[p] £ U Z&Lfttt 

t5P^[6)7fy^, miEBsgfSliSc 1 3A©iHa(C* 
Z>m?M— X{i^~©E|S]JK 1 5 A. 15 B©gElci& 
t-.T?S i^tidi its ^S«7ix^S©6?ig 
»iti:J:UI?*t5. 

[0 0 151 ±IE^S«/TN^g©6iiS^ft{x:^^Tx ffl 

tzmmmw 1 3 A©^ii^uucjx:*stiiiem-x{imi:© 

ElSlflS 1 5 A. 15 B©SSir^ig^[S] 7 t- 

^t, S0SE®S«1«1 3 A©-5^Bt)IS^:2Ei^l 4 icifi 

^ffi®\z<kzmiim-xttm-<DBi!p\mi 5 a. isb 
[0016] ±Etta«*»es<o»i6^ffiKi>^'>r N no 

EP^I&l7 t-v^'iSilig^iSjy fy/itlix fiilE5 
t- v fib 2 1 a ©I? LiA^-Sx ?fy ^©@a % gflE^ 
-Xl±Sg~ ©SS 11. 12 ©fJE 5fy 2 1 a ic 
«r-S^t!)iSKx miv^y rifl l aA<i^ntl>S 
5 t'v^'a -/p 2 1 ©HIe33x©^©o *.fm^©^ 
W=j&<H/-£ oTl^SXIS^t-i c £Zfttik£TZ> 0 

[ooi7] ±fcLtzi%mit, 0 9. eii o i=0tj,Ts-rs 

J;9lCx mi ©SSI lffiiJKJ&££ftfcS&-©E|SJSS2 
5 A^5 fv^-rsillix ffi»E*— ®E|SUR 2 5 Ale 
«(&Ix?-tl-Tm2©S® 1 2±l=^$n3tm-©EfS]M 
2 5 B^-7 f v^*t-SISxh. 5 t-vj?'$n/ctfjEm- 
©EJS])K2 5 Achlt3Em-©ElSiH2 5 B©WIC^S 1 
7 ^i*At-SIg*^»[a^7K^g©Saii^ftir^^ 
Tx ^-©SSl lim-©S«l 2©KlC^fi5ccSn-5 
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n^X{i^HfStSccDia^{c(4{g-r5a^fi)$i 3 a 

K*iMffi»-Xli*-<OE|SUR 2 5A. 2 5 B©SI 
Mie3B-Xrt«E- CDEAK 2 5 A. 2 5 B©*HK{i7 

KBgfiBttl 3 AIC&&fflfS]8— XH^t -<Dffi(6]JK 2 5 
A. 2 5 B<*«ffijc*«K«.B8«f SC4CJ:*) % 0^8 
W«{*<Sa«*nfc1B-X«JB-<OKlSiB!2 5 A. 2 5 B 
©*fBT?*JSe«a 1 7©5>?«~ W^|SjjcK|fiI*-ti-*I 

10 0 1 9] ±K«Ea«*S5H<Z)9!i6^j*lc:*.-(,^T, ml 
K»-X{i«-<DK|^JR2 5 A. 2 5 B^O^ga? t'v 

?%9ti« 8aK3Ii-X«SB-<DEl6|«? 2 5 A. 2 5 B© 

r*. ±ie&a^agcDSBii^ici»t,>T N 012 

(b) ice^-jvfsj:-^; l BJg^-ftriiem-XJiSl-cDg 

SI 1. 1 2ffl']l;xx 7 -f ^^•^>Lr5S»po^^c4{C 
J; TfliJKJB-Xfi«-©K|irjlR 2 5 A. 2 5 B*« 

[0 0 2 0 ] ±gS?ga*^S(DK^ftlci>^rs,.El 

l 2(a) i:tet4,t9i;, iffllEii&ffUg l 3aic£* 

B5ssm-x(±m-©eeis]^2 5 a. 25 b©s®ic&& 

©& 2 5 C * * c 4 IC «fc 0 „ *&m 2 5 C <D1£W5 

\»nzm^s, 1 7 ©^^Kisjs-a-axii-s-w^ •sc4 
Hi)ies_©eeisj^ 2 5 B©£isic{j7 t->;?-#iiia</j;£ 

n4£4«-#»4-f4 0 

[0 0 2 1 ] ±I2ffiaa^ggcDS2ig?5-f±lci>OT, 90 

iem-©g*s i i osmmmmm 1 3 a ic^b^s 1 
R<k-r s c 4 tttt < /x . • jk&m'&mvmm 

CKffaMJiil-.iftlZo 

[0 0 2 2] fci>\ B*ffiWl*|©K|6jR-e*-,Tfcs * 
«ix •£©/StfgB7>©rv;*7 y < -T 
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[0 0 2 3] EfilR*t*4-iF> 5fy ^*MS^#»c: «fc <o ■&§§, 

-2.0 c©-?-5. ffi(S]JK«;f4(i^flE^*/<c4s mm^E. 

^©^tt^t.PsssnrL^os^^^/cfe. 

[0 0 2 4 ] -Er©£§JII. 5 fv^#i LTfl£#*£jEa 

fa^glx. -5 C 4 ir J; -3 T&H^K-"?.* -^©TfcigiSjtifg 
^lSj 7 fv^<^$n/cK(S]JK©T y v^x*^*' 
©T^ijym tifSJ < /<£ S c 4 ^6Uic 

ic*f-r-5sefSjM©^i6^ipj4. 5 t'v^icfc^EifijM 

4Tr*^> 0 ^fp)7 t-i/i?-{i N 5ey/#C«tiBBfi 
^©^Si^fS]4. 7 fViT^{cj;ase(S]^©7 t-vjT© 
^IS] 4 *<*§*t W K Rl;iC/j:Sfi5c7> ; £- : ff-r-SC4Tr*^„ 

4{CJ:oT?t-?o 

[0025] W5n7^^{r^m%mm>mm.\z.m- 

c4(CJ:»9-?-©fHtSE©T^y; y v^"x^.^+ - — A<,]\$. < 

'j:«9x EpjnmJE(c^-rs?sa7> : ?©J2:*>±75<^ft^©^ 

jBtftaftTix'-f * ^^SESi-r -5 c 4 *<nr^(c « 

seisin ©^rffi^^inj 7 1- x fjffifSjtos-r-s 4. 

^&©®^^©^ffllc^fi5c$nSES©^fi©^§^- 

s^^-ro©-^ &!%#?©£ ^±a<*ipj£a<jE#f£ts£ 

4||/i-SJ:o/j:||ftfS^d<ie^LrL^-? 0 C©fc», 
ii*^^t-©®JSE©esiS]JK©^/j: < 4 k-gBKiifs);/)- 
(n|7 fv^jgL-, cnir«J;»?|^iisgB©T y v^' 

[0 0 2 6] *6M*?S©«Eii*^36H»=if(-^ 
T> -'• ? ^^©5flp^^<'yca6»cii^i N ^ii^?©^< 
x 7 -f ^©Rflfi5S-0>J;Uf 1 0 ,«mJaTlcK< L /clinic 
fi„ B^ffi®©^t5i£{^-C 1 ^a7}?©S:t.±d«9^iPi!r 
ll^<^*L. J f>-r( f >„ C©^#©^^^<'/ci6(CJi > . 

^[Sl7 fy^JgLTT y v^'x^^4-*-^-A# < 

-f *c4a<*r#rc?*5„ ^ifts?s©^a*^ 

[0 0 2 7] ^i&S?S«?S*^f*^T-rt. 
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[ 0 0 2 8] tCT% fidfaJB|©o -6B*fflWfc s 

Bf&*i$mi<titiJ:<,\ H^flJgtCD^BBcDffifpjR 
©T sft >) f x -j- ZfziblZ^ WMffi%i.(D 

[0 0 2 9] 

[0 0 3 0] -eottSS^'^/i'OHIiatix Ell (a), 
(b) o ic x Jg-©igBjjg& 1 1 ©^-B<d±ic 

1 9«:Uii£-rs;5faic*n*'ttiS£L-c<,*So 

[003 1 ] OtQ'-iZ. 7 -i •/ I 4 £-7--—?y(X 7 <i V 1 

9 tc J: *j wj-i n S (b&mmifo 1 1 ©±'l= {ii® 

m-aimi 3*>«SttT^s 0 Hsg^gi 3 a. 

(0 0 3 2 ] &I&3i?2 OitTliTFT (8jR> 5 v 
x MIM(MetaI InsulatorMetal) jr^x—yt 

> 1 9 s mmm? 2 0 Bewares 1 3 u> m-coseisj 

81 1 5 a 1= «fc o TS+jnrt •> So m— ©KjsjRi 5 a© 

*®IC(i v EI2(a) ~(d) ICtkT «fc 7 fv^o-^ 
2 1 £ffl^Tgefo£aga<jg;snSo 5fy/o-*2 1 

t*>^**2 1 ai:«fc-,Tffiffi]Rl 5A*vfymfc 
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[0 0 3 3] m~<DiSHJSgi 2©m-®©±{C(±igBj 
SSWJ^'XSftlsre&l 6 s m±cD@e(S]Ri 5 BxVjdf 

^2 1 a^ffl(,->TEfpJtoS*<J4^nSo S— <D@S 

fiBS 1 5 B<t^-©igB^sg 1 2 ©raic* 7 -7 4 

o&vi&fc 1 2 ji. ^n^nosm-Rvm-vgiftm 1 

5 A. 15 B^lSjt ^-ptfSI-trSlOMcKgSns S?— © 
ElSjR 1 5 A £m~<Dffi|fiJJ@& 1 5 B©fifli:(;tffill 1 7 *< 

!HS« 1 2 o^n-en©m-®{c:<is d3tS l 8 a. i 

8 B^fijc^nr^^o 

[0 0 3 4] tt*, m-OiSBJSIS 1 1 £D±^lcm-cD 

-OKI&IB! 1 5 B^-Jg^U -E-n^OEfSjR 1 5 A. 1 
5 B©«ffi^-K(p]iaaL7^^ic. ^— Rtfm~©EfSjR 

15 A. 1 5 B^i&j^-y-T-eoRflic^^A-r-So 

iC^T% B— ©EfS]Rl 5 A<tm~<DKl£]Rl 5 B^- 

[0 0 3 5] liiTlc N eBrn]*aScDW«B(Cot,->TI^BJ-r 
S 0 ffi|S]©fca6(D7 t*v^-{i % 02(a) ~EI2(d) ICtt: 
ti^i^lSjIC/i^ftS,, EI2(a) —2(d) IC&OT. 

??^i i {4*stc^— ©eeifijR i 5A*<^^n^m— 

OiSBJSK (A'7Xgfi) % 2 2 {43i— OigBjstg i i 
^iSH-rsx-r-^'-ea&t). 2 Ui&mzu-3 -/J:*) 
/iS7t-v^-vj7 2 1 aA<fl,!;ft^n7t7 fy^a-;^* 

So 

[0 0 3 6] 7 1 (4 N ^RJi'l 5cmmg: 

OES^U *x-->*2 2 <D^iSi§S(iS:+nini 

/g>liST*S„ ^-r-->'2 2 ©^tfj^ti. m-<Di2 
BJSS1 l©^tftiiSTt*So 7t'y/p-* 
2 1 -eO^iiiiKJi^+aira/^iS 

SiTSo 7 t'v/IS©!«i;«, 5EiitS« (^FEI^k) 
a- 7 T7t'y/D-^2 l*^S"r p mTJS^tHllE^ 
n. 7fyf?U2la IC J; -,rm— RC«g-©ElSlB! 1 
5A, 1 5 8©^7k'ym, C© 7 fy/©^ 
jS{-{40TO«tolC2iit)*So 
[0 0 3 7] lilOffy^m EI2 (a), (b) IZtjK 
•T<k9»c N 7t'^o-;u2 l^^r-->'2 2Cf&,T 
^ii^-^f. 7 lcDTT?^-r-^2 2/i 

^^ift^-i+Tm— ©ffifSjR 1 5 A CD 56® ^7 t- v^'-T 
S^ft-C^So m— OiSBJSgl i Rtf-£<D±CDgS!S]jg 

1 5 ACD^Sb^lS](iX7 1 ->?2 2<D&m75factmk-e& 

So 

[0 0 3 8]EI2(a) -C©7f^p-^2 1©®^ 
(S]RD{i N EfSjRl 5 A3gH-Cr©7 fv^o— ;w0 5 t* 
vm^lSlSRi ©igBJSg 1 1 CD^t&^lfi] D D 
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[0 0 3 93 02(b) T'©5fy^-;„ 2l(0@ fi* 
J-© JMSS 1 1 DDi tt 5 J: o 

1 b ' ,^7^ £ * ^ - 2 2 ©#l«jfnj i ^ig©^ 

[0 0 4 03 i2©7f^ ailN 02 (c)# (dJ 

*-tf*/idfeTf**. 02(c) T©7f^D-^ 2 1<0 

^ b ' V:? " D -^2 1©»M^|6,HD4 

- >' 2 2 ©4§^W<£^i&B9^{i0 2 (a) 4 R h 
CO 0 4 13 02(d) T-© 7 fy/ D -;u 2 l 

xV?t 5t " 1 ''* D -"'2 l©»M^l&iHDiE|Si« 

"3 *o U-ittJiC,^ 7t'^D-^2|i X f-^'!)9 

ItfWIMMWfjRtt, EI 2 (b) 4 r c, t tt 

X\ 02(a) ~ 2 (d) E*HTtt, je^pl^J? 
^t-/2 2©<BmW|S]|i v jey/B-A, 

r 0 0 4 2] L*U 03 (a) 40 3 (b) Iz fc-fJ: 9 
7-i*.Z fc -f- , '~/ 1 ' 2 1 ±*^->"2 2 ©*B*ftf,tt#», 

£?.. t^J'f ^ ' C x 5 b ' ^ ^* D - ^ 2 1 ©Eg |C J; S 5 
cft** 0 

[0 0 4 4 ] -ecT«TlC. f^ft 7 t" > ^©^tg^ 
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^T. «jE*0*^fl>aia^ 1 0 0%4L^4*ri£ 

C 0 0 4 5 3 /<£*>\ ffiiSj^ 15A. 15 B©tf*44 t 
B#£/£^?±&©j83 D °£AL1054©tf , v ^ 

fix *KW«**«Einc^*-siHiHl;T** 0 
£fA Lfcttfl 1 7 fi. *ig©gf4S4 LT7-,m ( F) 

.ti* x S***'*'©**** « . # 1 2 . 5 s Stti^fSi© 
[0 0 4 63 04JC«knff N ^|S]7 WfififoZtit- 

«JJf*rr a *-©«a^ «* ^©issnwE v sa t" 

Slf ffi V sa t (i? J£ LT*1J 2 . 7 V 4 /<£ 0 % 
«w«*A,J:ij%tto. 4 V/Jn /Co COJ:, 

''a. /c 0 -E- c T\ 7fy ^f»j©^Qifi (c i; j7 y * 

, I i 'It /x l\ i fi 0 T 7 " * 1 * ' u+ " ~ '= 1 ««> « 

Sfis H. Yokoyama et al., J. Appl. Phys 61 (198 
7) 4501Kffi«©;5ftt*iMHcLTfT,fc. ' 

[0 0 4 83 cnicto. mijfoyf^mm&izit 

(sj^*®i^ifio^ B l7>?©j2:-5±A<o*<ISt5'C*o ^ 
©/:a6{rfi&fii^£E3j<iSj< 4 Jigs £ ft* 

i^lC, 1 ^©ffilSjJ^fC^lSj 7 t-V^4^,S]5 t - v ^- 

JSi^ * fr*m& L/c4c50 5©ct^ /j:M^*<» <i n 
[0 0 4 93 05-Cii. ®^|S]7 f v^^a6r 
©^k^7KLTo* 0 05t:*i^ ^3EfelsI@©7t-v 

[0 0 5 03 04 405^ite?-r*4. «»@B©iS^ 
5l^^ X '^ 0 4 7 f istsi^ e^nj 
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fri£75fii 7 tr y ?*jWC TSSifo^l£^S $ tlZ C t 

[0 o 5.n -ec-e, *^aj3Tii, KinijRicissnfc 5 

■i. &lltov<*;u©&^ESgt<F£?l^-&fc&l;:{i N 

»ii*t*4<D5Sc£<E>flkl:: % ig^lS]? f v^fgLTEfSjK 
©TV* "J V^x^wu+'-^/Jn^ < t -^ci^tja-e* 

[0 0 5 2 ] ! La>U fv^gefnj^cD^Elc 
dFCffiJiJ^atn iioo l; s c <t * So #jx. 

Z<DmcMfi$LZ1XZ>3i : gL'<* v A y ] 4 «C ;&.©;*;£ ££31 

SI 3©mic^(4Hd<*fel;Tee(S]^l 5A©®fc¥m£ 
^)©*41»E^Mt5 (Ell (b) «ng) 0 
[0 0 5 3] -eo^CD^IctoT^^CDyixf- 

'&©H#SIi!X-C : fifi&fO?g£EVsat ^©SligiHttS© 

T\ iHf^ftnTteSK»!jffi£E{fc©l*S£/i:s„ c©£o 
fi^^mm^-^tcDblZiU El 6 ©;jjr4\k -p ic, 

am 1 3 Aici.seersjBg 1 5 Aictiig^inj? fv^is 

U DS&fiUsn 3 AJa^cD^CDKiS]^ 1 5 A 

ir}i[s]^rsj5 fy^Jg-tfjf E16 ic&ot. 
T';k $ n A: «ffil£ 1 3 A T'&yjfril 5 t* > ?";&<i$ £ ftT 

[ 0 o r. i ] ts.t>\ mmmw. i 3 ah, m#&& 1 3 
^(.jc^u^fitiifi,!:, iii*m&i :ucm»} rz$iW<DW.J5 

*2-4„ cnicj:*?, B&^Sl 3±#cDffl[SjJ&'l 5 A 
0}~r yj] <) yfxxju*--*,)^ < u -E-CDftkcDfStgtTf 

(ieeinjsg 1 5 a©t yfi >j ^^"x^^+'-^-^t <-rs 

C £ IC »3 % H#B3lfItg©f£££W <- c t &X'% 6 0 
[0 0 5 51 1^ ^7-(yi4. 1 9 <Difi{g-£\&o 
B3lffi<*£ 1 3 A^KK fif®T©eeffi]Bg 1 5 A. 1 5 B© 

'T yf) ') v?'x*^+*-^*£<-f 3c£i;:<fc»K 
7^14. 19 iff {$<Dffi H^rt^l? E «C «fc -5 

StS 1 2©±©&[S]J&1 5B(i. ±ieL/c^|?ElcJ;S 
ggg'fi/h^©-?.. -e©ffi[«]Jgl 5 B©£ffiicig^|6]7 
fv^iaiLTfc <fcf>U B3§^@1 3<c*}[Sj-rsgB^ 

[0 0 5 6] «±cD<fc9«c. lJg©eEfS]Jgl 5 A. 15 
B KiaWiaj 5 f v (^fa 5 b- y 
t LTli,_EI7 (a), (b) \Z7K?£o\Z.U*7. bs*f-y 

zm^T'noo W*>, 07(a) KijcTJ: •? lc N BS^g 
1 3B±ic*sffi|S]jgi 5 A^l©u->'x h^x? 2 
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t£<Dffi|6jJJgl 5 Aizm^ft 5 try -tr'&tfcte -£LT. ^ 
1©u-;7|-t7^2 3 £-»5t L/c&fC. El 7 (b) ictk 
t"«k9{C. iS^^Sl 3iI±(cS2 4 A£-£"r&m2<D 
u>'x 2 4^ffi(Sj^l 5A±i:ttLfct);S 

X\ .^2 4 A^il LTSeiS]^ 1 5 A Kig^fpj 7 f y 
JSL. "3t,-»T. B2cDuv^. V-**? 2 4£-*J$rr So 
cniCfcO. l@©ffi[S]J^l 5 A6D*EIC^[6]7 t'y 

[0 0 5 7 ] fttc. ±2it/cl$^?iJfflLT^KL/^ 

El 1 (a) Ram 6 ICTKihJ; -p 600x400© 
Si^S(Tt®^?Eg 1 3 &&&&& Ltcm 1 ©igBjgig i 
l^fflL. El 1(b) JC^-.t-p/jrKSfSIg^Wr-S/ 

[0 0 5 8] B$W£1 3©A#$^»1)1 5 0x150 
pm' <h U 1 3 <*:^^<^. v 4 y 1 4 XlJf 

-^^'x 5-fvi 9 i©HPS5^ 1 0 yumi LAc 0 ffifi 
1 7©«^f{±. ±ieL/c*«g(CF^WTS^A^ffl 
t> ^— SC/B— ©E(S]^ 1 5 A. 15 B^WSEfc-rs* 
'M i KitT. B*^js63T A?±$j©^i I °^AL3O46 ; £-0: 
ffl t/Co ^-S.^m-OElSllgl 1 5 A. 1 5 Bfi. Jg— 
^^-©IgajSS 1 1. 1 2±T'*ti*?tix fyz- 
Ty?'\z&K>fcf&iztit> 0 

[0 0 5 9] TFTa^;££nT<PSmi©i§HJ!gigl 

1_ ft'l©ai-©0ei&jSg 1 5 A ©5f V^{± x <^©J; -J ic 
frOo vtryfiu EI 2 (a), (b) IC^-T.!: o t£75&T-ft 
% ^i-H lB]3&<u- a v?U2 1 at-ffibnfc^fy/n- 

2 1 a ©If Lji-^fi^- 0 . 3mm, 7 t'y/©@S^5 
lek Sffi©^tDii^3 5 0mra/|J.\ 5t^D-;wD 
EgS!^ 0 0 r pm{C|SS-r5o C©^. EI 7 (a), 
(b) lC7fi-rjj&&&m LT N B^tgji 3 Air{ii35^[S] 

7ey/*5iau -enja^©^i;{i^(S]7 t-v 

^* 5 HifiLfc. T F T^-JgfgL^o^ 2 ©iSBJStglffl 

1 2 ftii©m— ©eersjjg 1 5 bi:*^t> ®^gi 31c 

^iSj-T-SIIlgc^liiSi^i&ivh-v^SlHlJSU -e©itk© 

mmam^ffyir^rsmmLfzo 
[006O] c©m 1 m<&fc& i &7K'<x>i<<Dmii l <Dig$Q 

^fiEVsat *«IB-«Sii4>Ks i&.^^<D^±i)<K>^ 

iz7K?£.otmmt>m $>ntz 0 tm^ m&&EEv s*t 

it, J — * ') — *7 W !•■=&- K©^S^^^^T?®^ 

• ^(S]^gw©mfiE*< 0 v©^-c©i§i©^ 1 0 

0 %i t^^lC. igi§^*<l%i/j:5^jET'*So * 
/c. H^©^R6^R(i. ®3I5 0 0 IS© o ^H^rfUgc^ 

[0 0 6 1 ] <^IC N ^:®iC^fp]7 fy/iiJSsnfcE 

fi«R**rrs3B— ©ftaas*-"f*^ (^fei*) ±® 
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tta«*'<*^*J:t«Sl«2 i LT7kL/c 0 envois 



CO 0 6 2 ] 
«11 
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ItttKM l 
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[0 0 6 33 &lfrt>Vlt>frf&&r>tZ^ SB— cd&H^t; 
(l£8«*4l) KJ;ftf4\ B'^cD^PfeipRtt^T- 

S^«^/u ttfctMRft2) KJ;ft(4\ JfrfamJBEVsat f4 
& < * fi<mM<Z>XV&>& R ^ c £ i)<t)t^ /c„ c n 

*MZ£tL\i^ Bfg<D^RS^R<43?-£\ g&fam£EVsat 

*<fi<'j:4ci a<*>^ <o i3?^(S] 7 f y ?'<DgmTr* -5. 
gstt t n<mt% icfiig $ nr <^ -5 C £ a<7>>^ -5 o 

[0 0 6 4 3 S£2flJ 
m 1 Wtiim LtzT F TffittOttS**'** ;HC:fe<,> 
T\ B^£'<x y©RfllW^5 /um£&< L/c£c 
-5> BJg®yZPl&s£Ra<#)2 5 Oittofc. -tC-C. C© 
8 (a) © J: -p ic % SIpIRI 5 A©? ^H^g 
1 3©Effl©fUay£tfT?M:tt< H ®^fl«cl 3<DH»fr 
OlWK I 0 MmimAK)&AsM1-ikffii$.l 2B\Zkm 
Jj\U)v t-y^Jg-MU ^©fWfnWl 3 BlcDHiftfc** 
«J<i>fti»£l 3 CCDedlfijSS 1 5 AtC£D/>iS?^i|n]7 fy/^ 

iSL/cic^. ili^©^Pffi*R/><^icao/c„ c©<t£ 

©fi&ftimfEVsat (i2. 8 0VT'*o^ o 
[0 0 6 5 3 cnit BSt^iS 1 3fi±<DElS]J& 1 5 A 
(Ci»t>-C. 7^ vl 'lXlif-^^H^l 

-sis-j->i-tpj<D!g.itt><±i.tz< <*£tK mm-ft^m*] 

(4, TFT*<JBfiJt$n^t,^-©iSBflSSl 2 
<Dfi|SjRl 5BlC:fct^-rfc. BSimtil 3 IC*J[Srr-BfI 

[0 0 6 6 3 SE3ffl 

3<t^*^7-f y 1 4. 1 9 0RARBS-8 /"m£J*< L/.:,*: 

c^. b^©*^ R a<a$ 6 o £ ts. o tc 0 -ec-e. TF 

T«-«fiS-T4SB— OiSiaStRl 1 M<Dm-<D8iftm 1 5 
B©7 f y /Mlli^ 2 0>J£|S|«IC U *n\Zftfa-tZ> 
B-©ifajSSl 2 ffi>l©SB-©ffi|S]JgU 5 BICUBIC 
iS4^[S]7fyir-cD^-^Jgt/cic-5>> ^R6^R= 0 it- 
's Z£i)<X'£tz a C©£#. g&famJEVsat {42. 8 0 



[ 0 0 6 7 3 Cft 14. Sg-<DE|S]Jig 1 5 BSffiT-14. /< 
»50M, 1 9iB*HtSl 2<Z>n.®.£:'.Z&- 3 X± 

SB4ff>J 

^THiaA;iJ*K^.-CH*©^Pft*Ri«SSnaEVsat as- 
sist/Co 

[0 0 6 83 -Er©7 t-y^SJi x J^fS] 5 f y ^©g 
^5 0. 3»^|S]7fy : ?-cD[gl^2l5]iLfc 0 3/c. 
flfecD7t*y^# N gp-£ N u-3 yfficDff S 
tg^i!)^. 7t-y^a-^0gSS:(4^1^J<»:lll;{cL 
fco COife*. ylR6^R*<^-ee&ft^BEVsat =2. 7 
1 V <*: <9 „ % 1 m »? t fiSSl^ff *«l£«flEft P 

g N 7 ^'y^o-juM^.<D^.W\zx-oXh^MX'% 

[0 0 6 9 3 *^8;j«{C«ti«feiiElc:«tft{4\ r^il»]7f 
y?\ i85>il»5j7 fy^iMtR^i^IfitDMlC 7>A'J 

y^x^wu+'-^/jN^ < vxmm'&Eii\L-rz>i~#>\z 

{4. i^<D^f*^iS^LT4>«t^o Ef"6>N 7f v^*<Dt¥ 
LiA^4^'h$ < -rsdv 7 t'y Vm^'PH < 
*v 7 t-y^-o-^cD0g^/h^ <-r^.*v Wax&Wi 
mg.*^ T-2»*\ < i fc 1 o^-iS^-^ {J <»:•{£ 

ft{4\ r y* 'J y^*x^^+'-*<m 1 0>]<k<9 < 

[0 0 7 03 ^5^J 



±ii£cD|g 2 'SB 3 CT-C(4BI 8 (a) iZK?£ o K % 
mg 1 3 -t©ElSjJgi 1 5 A. 15 B©»«ia« 1 3 Bic 

P^IS] 7 t* y c i -esi^rt-e©^^?©!!^ 

%*i4^:3E (•>-'- K ^70 14 ic<t *>%&tfifri& 
»5A^<KI^-r-5o -ect?. 08(b) IC,T:-rJ:olC. H 

^msi 3±©m-©EiS]^i 5a©9^ ^--h^N'T. 

7-f y 4 t> © 2 1 3 mzW05fay t'^ 

SB 2 CTS.C/m 3 «i R £ft So 

[0 0 7 1]tfc, ±ISL7tmi0'J~SB40>J(c:7!)^^^ 
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■2»o 

(% 2 ©3g»©»as) ±ie ttz^mcom 1 ©fg«s©jg 

SMCfcVCtt. 7fyf*2 1 alc£-,TEfRjJll 5 
A. 1 5 BCDSSi^|§S^(6]i N SilftJig 1 5 A. 1 5 B 

w&tb-t z^fazm tic-? zfrmw&iz-t i> *Mw«t o 

-So S&fcl^EEVsat jb</h£ < '<£ -SJ^Htes E|6]J]g©TV 

[0 0 7 23 *5l!B*%)li, 5fy/M^ 

x.5ciJ£l^©ffi|S]^lc:«fc-,Tffi|fi]JK©T y* !> v?' 
x * - jg-sft **5ci *K*fc 0 * ©<fc •? 

El8]JKK«*-«ja& LTMM&a^ElSi-f 5 S 1 0 

DIGEST 93. 957 (1993) KK«*nTVS. 

[ 0 0 7 3 3 % 2 K\ E|S]Klc^ifJ®^!l?(|j L-T&IIt} 
?^-E(nJ-rS^ife*<. Jpn. J. Appl. Phys. 31. 2155 
(1992) \zim.Hnx^Z> a %%\z^ MiULB 
^(Langnuir-Blodgett film ) ^-ffll,^^feA<Jpn. J. A 
PPl. Phys. 31. L189 (1992) \Z%?M*nX^Z> a LB 
JRttx ^l^lSl^ElSj^iailc/j:^,, 

CO 0 7 4 3 cn«i©#felc«k^EfS]^cDr 

*nt>Q>$M\z.\>— SBie«i$nTi<^a»3 > 1 o- s 

~ 1 O-'J/m 2 ©#-:/©ftt;C><&£n. 7t-y/|;j; 
SEfayV&ICit^TT 'J v .7 jl * -ifi 1 4ff0± 
'h* < -5 C ofc. T>tj <) 's fx. 

mmm. *9tffle>9i i onmotemx-tzm u^miz 
c o o v 5 3 ki 1 (a), (b) ic^L/cfi6Wi*-r-sa©tt»ift 

> £ isjoigifi e ic«t x ^offit&omihft? © 

j£*.±*<<9?j(fii*<sLnr. mm >) vm®i><± 

JBSSTffcas^fc.fcSUU 7 -f v 1 4. 19 i'BSR^ 

[ 0 0 7 6 3 ■)^'-^^^hfi^©jR£±^±-r-S/ci6 
Klis ElfiJJS 1 5 A. lSBOvVx^xH, 1 

S$<^l*Sgic U iB^^Sl 3±tiiry* «; 

Tti. Ell (a), (b) KSrT8iS3^'**;f£-fflfi£-f£E 
(S]J& 1 5 A. 1 5 B IC±IS Ltz% 1 ~% 3 ©ErSl^j** 
KSL/saiCx IffSl 3S±OE|Sj^l 5 A. 1 5 B 

*>ntttrMB«<DHEGfB! 1 5 A. 1 5B^7 fy/U^ 



ftfflW- 8-152638 

tcm?5fa 5fy jr&&m LTUi- 1 . 
[0 0 7 73 <hC5T-> 'J/^-xf;^TOt 
?<M©Si— ©E|S]Jg 1 5 ACD«®O^Bl^?£DE(S]CDa 

niceBtstof*^^^ ^^©ss^m— ©;§ 

Ui££ 1 2 fflKDSI-cDElSjJg 1 5 B ICO(,%T/t*»^±Se L 
^^l~m3©E[S]y5 , ^gSfflLTfc«i:fo C©*§£\ 
ftffl*^** ^©^Kj^flES-lgj^-f S^li-f 
# % / <- x ^ ;u h fMJg©3g££-Rfi <' \Z ii+ftt£%>3kt>< 

[0 0 7 83 B* < ISWOffilSlROT' u 
^^Hftfi^^f^M^Lfo Clttli. 2>:©2-^©S 
Str«tS 0 f lClfiiim ±I£L/c^l~^3© 

&**%<■? z>z.t\z&K>^ Eisj^±-e©7"U'^^hft 

(o 0 7 93 ^2©s&£ Lnu y ji>\- mm 

\U 5fy ^f**ig^« c i ic «t r 5 SRJi. if* L 
< ti 1 0^Ja±{C|§^-r-5CiA<^||T'*-5 o tt*\ — 
-f \s ^ » h ft {i 2 ~ 3 ST'* 5„ 

[0 0 8 03 i^ic. ryfi «j v^x*^**-©iwa[ico 

mi g»J 

1 CTTfi. y —9- »J 7 -< h K©«[||*^< 

I ©*Aft©JKS8©?B 1 m±FiM*&Z Lfc. ttM 

Ell (a), (b) i^Clca^ 
[0 0 8 1 3 *CT©EISJJK 2 5 A. 25 B*«fi£-f *ttf 

1046 (ifl&gb&) «WU ^fyn-f ^y/iio^ 

©ISHJStSl IfflKJBfiStSnfcSS— ©EISIJR2 5 A©¥ 

EJis EI9©J;9ic/j:s„ 

[0 0 8 23 ^-©E[SJR 2 5 A^JBjK t/c^ic. EI l 
0(a) lZ7*-?J:olz^ m— <OElSj'jR2 5 A©-p ^ffi^M 
1^1 3A^10uy*xhv7^2 6t'|g% C©& 
m— ©E(S]R2 5 ASffi*- mijfttzy tfv^L 
/Co -Er©7 f v^snfcSB— ©EfSlR 2 5 A«Blcfitt& 
Snfcia»f©7*l'f/^ft*<iS*) 6 gi'iS C i U53IJ 
^SLT^oVco ^l©u-^^ h^-x^ 2 6li5fy 

[0 0 8 33 Ell 0 (b) icjjrr «t^!C, ^/S£{© 

EfS]R2 5 A L/Co -e©7* 2 7*i> B 

3A©±^ICS2 7A*Wt4iifcC, *«D 
ft 2 7 Aic(i7t«2 8*BK^fcfc©T-**o ^©{S^t 
®2 8fi. ±K5ti"v^fiiKfi5Srra^|fiU=3il*l.» J £- 



1 0 



1 5 J /era' t LtZo 

1 2 ffl'JOS? ~ ©ediajig 2 5 Bico^Tkm 

[0 0 8 5] ffiisjtoscatjc, tta*tAia«-aTtts 



8-152638 

Lro s B$R7*l¥ffi L/;o 
[0 0 8 63 £® Kii#© 5 t'y js^-gg 

[0 0 8 7] 
[^2 3 



[0 0 8 8 J *2*&!0&*ttJ:4ir % *-©ttfljR^ 

Att^'*** (ht«»«2) ictnff, rdfti^vsat 

£ - ,': W>fr *) % Sfrfl^BflMic J: a r y * y * 

[ 0 0 8 9] i c^>r% a?-&c/5?r.cDfi:[njj^ 2 5 A. 
2 5 B©£rtijfc 7 t-v^py-S-AfcL/c&ic, ±ieL/c7 
* I- v x ? 2 7 LT, 1 3 ±©ffi[S]JiJi 2 

5 A. 2 5 BI=©*ffl*fc*nfc#^*Jgy|#Lfc£c 

WffVsat A<2. 7 5 V, B^CD^Pfe^RJi^ 
<tt£-,tz 0 C©lflic«fcnfi\ i/->'xhvx^2 6(f))g 

[0 0 9 0] %2ft] 

-5m-©ig!flg|g i 1 <5i|©m-Ofid(S]Jg 2 5 

akootu, m i m<o x ? tt*#M»*«w#n-ri= % £ 

BJStSl 2 AH©*- ©E[S]jg 2 5 Bic-oorfi. m 1 M 
i|B]«lK s jSSttgi 3ic^(6]-r-5^ic^^^(i^ 

l xmm l . nvxtvommz <±— asm ^ 7 1- y ^«-?f 
[009 1 ] c.<b&ot£&fafrtitifttzm§k&.n i i'-**)i' 

OttfiJflLEVsat J12. 8 5, -E-©HS©^fi6sgR{i^ 





W X « 


tt«ttM 1 


IfctttfM 2 




2.71V 


3.16V 


2.73V 


R 


0 


0 j - 1 8 0 



[0 0 9 2] -eCT, B^fM^^cDMI^Ofseipjflg 2 5 
A, 2 5 B©7-u^h^K;t-5Ci{CJ:.,T-€-cD!! 
^©^R5^ R ^-{g^-e^ 5*n<«:- -5 ^£JJ2W/-„ reifiJJR 2 
5 A. 2 5 BcDMMi LT. h/ij©IBI^d<'§^ 

[0 0 9 3] -©<kc>{c:ij^fIJg(^©^cDiSiSiM2 
5A. 2 5BO/uf;^ft^^/ ;<i:C ^ 

Eli 1 {c<fcnfi\ T'u^^h^i?^! osxti-en 

#±IC /X S i ©^^R|^ R IZ t£ZZ.£ ^ f Zo 

Ell IfZTiKLtzy'uf-jub^dc^^ityt;^^^ 

[0 0 9 4] /<£*\_EI1 l©7'u^^hft/?©4gi|iic^ 
^txi-riC^a^^^wKDt&fti^iEVsat (i2 7 0 
~2. 7 5 V 

±15 LfcJB 1 m~% 3 Wen. XMftD «fc 9 <£««jfi* 

iiafi^cogeisi^tc.TOLr-eofaigcOTy* y y^-'x 

[0 0 9 5] E^flScOffifpj^cDTyA V yjTx^^* 
^•IS < -TS^&i LT. EI 1 2 (a) -j {ca^m 

Si 3±<DK|S]jg2 5Aic^2 5 C^fi£^-^^rj£^ N 



1 1 



1 5 J /cm' t Ltz 0 

J o o 8 4 3 zcD^jtmrnteimu, mmmTotit,^ 

-<DWA&mi 2 fflij© jg -©gdftjgl 2 5 Bico^rtl^ 

[0 0 8 5 ] s$\mm<m\^ tt»i#Ain*«Ttta 

^^'• f 4'--'KDifgfS©^fc^ffVsat 4®3?©^pfe^R 



8-152638 

Bxo^Pig^ r {i. b^5 o om<Do?>m-&m®& 

[0 0 8 63 £®KiI#©5 t>^i$ftfcg 

»=*na*<js« * n/csefsj/g^^-r sac - <Dftjis^< 

^JEVsat iliSO^RS^R^^ic^ ^2K;k 
■T«k-5ttfi**<»^n*:o ><£*>\ 3t2JC:fct,>T, JB-© 

&ss^>-*^j;t8K*4i 4 lt^l. m—<D&ikm 

[0 0 8 7] 
(^2 3 



[0 0 8 8 3 *2^£BJ§S>^<£«fc-?ir % «-©jtta*^ 
'«**■ (itttKWl) K«fcft{i\ BSi©*H&ip R 
*S*<, ftrfllTEflEVsat »H£</.££?\ S?-©& 

(ifc«H«2) ICfclUf, rdftimffiVsat 
«ite< ^S*<iii*cD^^R/j<H(,>c4A<^- 3 f- < , c 

•fcnif, ®m<D%.mmRimT\ remain v sat 

ft * - c': , XMSimfli K J: 5 r y A g v ?'.x 

/M-'-©fll2tf|c «t *teSi«£E<Oi£^LEfk4 v tr v^ic «fc 
*E|.-'I#&M-: 4 A<|S1B* JC^JH ^nt^ici A<#>0x* o 
[0 0 8 9 ] 4 C *>T\ 3B-acf3BH®Sl|Siffl! 2 5 A. 

* I- ? 2 7 LT. BS^ti 1 3±©ErSjlBi 2 
5 A. 2 5 Blc<0*ffl3tsnfc*^a«-JH«L/s4c 
*>s reiftl^/IVsat A<2. 7 5 V, HS<D^R|JpR fi^ 

/iKIISA^f^te-S©-??, h A<|Si±t5 

[0 0 9 0 3 %2ftJ 

5 4 >- 4 ©flflfiS£- 5 i"m4 L/c4C5. BSKOfcR&sgR 
A^ 2 8 Ci'i-jTtiofc, * Wz?f 

JB^^rsw-oawsiRi i m<Dm-o^m 2 5 
ws« 1 2 <aii©m-©eE(S)^ 2 5 b cot xr (s. m 1 #j 

[0 0 9 1 ] C©J: viKfflAtttSftfcttaa^**^ 
©fi&fiJ^ffVsat {i2. 8 5, -e©BS©^R|^R(i^ 





s* 1 « | 


ittfittH 1 


ttiZUt* 2 




2.71V 


3.16V 


2.73V 


a 


0 


0 


- 1 8 0 



mm 

y4©MW^-5 /'mifai, B^©^R&SpRA<*t 
2 8 04<£S„ 

[0 0 9 2] -ecr. B3SSIi£EW©fSl5Sc©0efS]jjg 2 5 
A. 2 5 B©7'u^yuhft^x.-5C4lCJ;-,T-e©® 

5 A. 2 5 B©M*44 tr N u ^ h ft ©agfg*<??g 

^a*^n-ASJ©JALS-214 (Bin?^) ^-fi;fflt^ 0 7* 
u^^hft©^S|{^ 7 t-y^^i?x.sc4icj;-, 
TfT9o 5f>* r l2ia«-itt J f»-r < !:7'u^^hft 
«i/h*<tt*js Jfy^off tii^-a^t <^-^4 

[00933 z<&&o\cwmm&mft(Dm$L<oKfam2 

5A. 2 5B©7 , uf^^tf^/ :< ! :C ^ jffij^ 
R&*R47-p^^hft<9©^{4EIl l(D£?tzt£-, 

fca hi i ic<tnfi\ yu^ji, f-ft i osxji-en 

^±«C <£ S 4 B^^RS^ R tmz t£ Z, c 4 A<^Ax ^ 
Ell KCTisLtcy'i^^ju bPi 0<Dffl$£lt7 r % s9"lBl&<D 

[0 0 9 4 3 'it, 01 l©7'u^^hft 0<Dtamzfr 

~2. 7 5 V4<£</j:-,^o 
%4flJ 

[0 0 9 53 ©^^©©^^^©Tyj* 'J y/i^wu*- 
m 1 3 ±©ffif&]jg| 2 5 Aicjs 2 5 C ttxk'P, 



1 1 



El 1 2 (b) X o \zmm. 2 5 A t LT L BJg£{$ 

JfJf-S^H;****. &2 5 C^fiSc$n/cffi|6l^2 5 A 
Sifij©&il7}?l;t;8 2 5CcDJ2^(S]|c^} 0 T|fi]^^}SI 

1 0 0 9 6 1 cn^©^Si:i-i,^t,> eSlnlJiI2 5 A© 

©4tt-*,ttJ:l^ '<*7-f v £ B*«S©fifl© 
(D&ffi&W 1 3 B t "C 5 f ^ ^Jfc L/c *9 (El 8 (a) # 
h^^ (E18 (b) SSB) o 

[0 0 9 7 ] m^\m 1 3 (a), (b) \z7is-rx o tm&T 
*>\ eh 3(a) -eta. i-^©s«i*see^ir-^es 

iW4«WlT^5. Ell 3(a), (b) IC:fc(,>T. B~ 
©igWMt&3 1 <D%— ffi<D±ICHj£SEffi*3 
&^-ak$c&M,f&2tlT<,^Z 0 m— ®ignj§gtg3 1 i^; 
iW.«i!3 4 (i9!"<Dffi|iftK3 5 Ale J; -rcffl^nto^ 

[0 0 9 8] i m~ ©iSWiStS 32©-!) 1i1B-©ig 

HJJ&&3 nc*}inr^4ffii|»i(rii-<ix r-^K^3 9*<flfl 

Ml-i;^-CttftMMSdnTc^ a aS-coiSUI^tiK 3 2 

3 9 fifJ- ©fflfaJIg 3 5 Bic J: -,Tg*?tt 
Ti^. m-©e£|S]Jig 3 5 A t % ~ ©SCfSjJig 3 5 BUM 

3 4 £ -r - ? ffi^ 3 9 *<ilL&-r £ «fc o Km-Rtf 
^"©iSBJStS 3 1. 3 2 ^eeg^--£>o 
[ 0 0 9 9] m-©E|S]^3 5 A£m-©E|S]Jg 
3 5 B©RfllC{i, &H3 7*<itA^nT^-5„ £<i>K. 
SB-©igaflgffi 3 1 £S&-©igBJSt£3 2 ©4§£-f * $1 

omiziu ^nznmitmz 8 a. 3 8 B*<^fi£$nr 

JHCi^TIi, j£SEI£3 4 <!:r-^fie^3 9*<£^-f 

[0100] C<Dlf^« 1 3 AOm-O&Jpim 3 5 A 
©il^^CTVA 'J V^x*;u4 ; -£-/Jn£ < L> •£© 

1 3 Avmm&m-cDgifamz 5 a©&Ht>? 

<DT>^ 'j v^x^;u4-'-^^<t-^o ^/^ m_© 
BdftJlg3 5 BOffiES^OT^/; 'J ^x^^+'-CD^ffi 

m-cDftl|fi]8g 3 5 A<hRt$ICLTt«fcfc^ 
[0 10 1] C*tt:«»:»K'B*fiBttl 3 A©a3EH7>?© 



*#BB¥ 8-152638 

t«o 'Srts.mz LxwmcxmiV&tzvHk-t 

[0 10 2] 

£tt-$L. £/^©EftJK©?^B^fli£©;ii2i;:{i& 
i-^Stv* >; ^^'x^^'-^ft-^L/io-e. ®^ 

&mvwmffi® • r-fm%m\z±kzm.?5\ft(z>m.??-\z 

[0 1 0 3] B^artOElSlP©-?^^?) 
©gB^Orv* ') v^x^^4-*-^# < L-T(/ ■>•?>© 

^•C=*f9, z.ju-7y b&ISTFT -SCi^ihf^So 
[0 1 0 4] Z.(D£ot£y t'>?-7j&*&iLZ,Z.£);Aft 

ic. r y^x*yu*'-j£-/h$ < -?z>J5ilit LT. 

fidiS]BJiLTLBsi^ffl-r^^?i*<*^„ en 

«fc^o Ztc^ ®^^®©i^ffl©K|S]M©T <)iTx.* 

[an eii (a) it, immtttt&iuia&K'***' 
©s*Wi«a*^r¥Eia^ ei 1 (b) ti, -ecD 1 — 1 

|g»rEElT'*S 0 

[El 2 ] El 2 (a), (c) it, *^HJ©m 1 ©HJS©»ffi»r 
*'Jffl^n^^|6]7 t'v^^-rffi'lBEl, El 2 (b). (d) 

{i, -e©ai i ©ms©^icfiiffl $ ns^isj 7 f 

^^ffflilffiElT^So 

[EI 3 ] EI 3 (a) fi N ^BJ©^ i ©HJg©)g.S7?^ffl 
7 f v^'a -^igBjs^c»i4fT-^|S]IC^ LT«4 

tt> KEH-r ^ ^©p^isj 7 1- v iEtaea. ei 3 
(b) i±. -e©7 t'^^D-^igBjs^oji^isiic^ 

LT*426lCffiS-r^li^©iS*^l6] 7 t- VrJ'-^-r^EI 



(em ] M4 ti, *5m<Dj& i (onm^mmtzn^r, 

[El 5 3 El 5 *^BjcD« 1 OHte©BS8l=*^T % 

na6] H6 *»w©sg i <t>Mm<DMmica^r 

1 -3©Kiai«!©|S|^|Sl 7t'y ig^jS] fry? 

#©m i ^pffiia-e**. 

[El 7 3 HTrt, *^BJJ©m 1 <DWKt<ommiZis^x. 

[081 08(a) mu *56M©Jg l «D5gjas<0»S8l=*^ 
^fifl«©SB 2 «**rsFffiEk El 8(b) li v -e©?B3cD 

m 1 0 3 m 1 0 (a) ii s *%|j!osg 2 ©3g«©jg«ic 
^•^BfrifiiKI. EI 1 0 (b) fdu -£©gi!fa)!g©iE?!l$I$|cm 

[Ml 13 Ell l« % *BW©3B2©??ii©«ffl|c::fc^ 
ElT 1 **,, 

[Ell 2 3 Ell 2(a) 11, '^StVKOtR 2 ©XJfrOjftKtc 
/ciAcSg^-sJ-tKSEIx Ell 2(b) ti, *fgBjcr>3? 2 ©fg 

»©*.eicfor % »MiE«±©«EiSjj|(! < !: lt l b®?*< 

[E123 



8-152638 

[EI 1 3 3 El 1 3 (a) <± N *g!00£ 3 ©5?tS©JB<«jc 

Bk Ell 3(b) mu *©Il-II«*riBElT?6* 0 
[*H§©$Bflj 



1 1 

1 2 
1 3 
1 3A 
1 4 

1 5 A, 
1 6 
1 7 

1 8 A. 

1 9 

2 0 
2 1 
2 1 a 
2 2 
2 3> 
2 7 
2 8 

2 5 C 

3 1 
3 2 
3 3 
3 4 

3 5A, 
3 7 
3 9 



m-©iSBJStS 



1 5B N 2 5 A N 2 5 B Ef6]Jg 
*f|Sj^& 

1 8 B OVttii 

■f'—-9'<7. 7 -f y 

7 try {To— tt, 

7,T — 'y 
2 4x 2 6 u^h^x^ 

35-©i§BJg$g 

^-©igBJStg 

3 5 B ffifaJK 
ASH 

[EI4 3 





<b) 




(d I 



(esa) 

ISA 




( 





32 


> 




> 5 


30 


m 




tr 




e 


2.8 


m 






2.6 




2.4 




O 



W U a * «rf 0.3mm 
*««t»a«330mm/» 



1 



3 



2 3 4 5 

' > 7 B a ce> 



1 3 



8-152638 



[01] 




(a) nntottts? 



lb) 





CE35 3 



2 2.8 
> 

* 27 

0 
ttf 

2.6 



2.4 




2 3 4 

' tr > y «a « (as > 




(b) *7iro?tf>* 



2kx 




21a 





IEI63 




CBI91 




13A 



1 4 



8-152638 



[0 7] 



[083 



[EI 1 2] 



la) 



23 



ISA 



9 



Wj 13 14 



24A 




(a) 



(b) 




I l - _rrr j ; 



I .n 




10 (30 



j l^j pa p^i y 



(a) 



**>X 25C Jt>/ 




(b) 



(LB) 
23A- 

II- 



' " — \ 



5 f >T 



W 13 W 



tea i 0 3 



[Ell 13 



(a) 



26 



W 13 M 



<b) 



300 



400 



X 300 



200 



IOO 



021 



J*. 



(25A.2SB) 



, — 1 — 


1 c 




• 





28 
U-27 




27A 



25A 
II- 



14 



3 IO 



B 



13 



4 



14 



1 5 



8-152638 



CHI 33 



(o) 



/OA 




39 



38B 



3 

34 



32 
356 
.37 

36 A 
-31 



. » 



1 6 



